ABSTRACT
Introduction
Social segregation in schools -the uneven distribution across schools of children from different socio-economic backgrounds -has been much discussed in England in recent years. There has been debate about whether the 1988 Education Reform Act led to greater polarisation in the social composition of schools. Similar concerns have been expressed about the changes proposed in the 2005 White Paper on education (DfES 2005) , with its emphasis on greater parental choice and greater independence for schools. Social segregation is of interest for several reasons. If children's performance at school depends on their peers, higher levels of social segregation lead to greater inequality in academic achievement and thence to greater inequality in later-life outcomes. And excessive segregation may threaten present-day social cohesion. In some circumstances, greater social segregation may even reduce average achievement levels. 1 The extent of segregation in England's secondary schools may be assessed in two ways. Segregation today may be compared with segregation in earlier years (e.g. We compare the situation in England with that in 24 OECD countries using data from the 2000 and 2003 rounds of the Programme of International Student Assessment (PISA). We also compare England with Scotland and Northern Ireland, the two other countries in the UK that are natural comparators since (unlike Wales) they have educational systems that differ from England's. This analysis points to some intriguing differences that would have been hidden by analysis at the UK level.
Our research significantly extends the analysis by Gorard and Smith (2004) , based on the 2000 PISA round. We use data from both the 2003 and 2000 rounds, we consider nearly all OECD countries rather than only the EU-15, and we look at England, Scotland and Northern Ireland separately rather than taken together as the UK. Much of their paper was about segregation other than by social background whereas that aspect is our focus. We also consider other measures of segregation itself, and we account for sampling variation by calculating standard errors and confidence intervals for our estimates of segregation indices. In addition, we use quantitative decompositions of segregation indices by school type (defined in various ways) to help explain the cross-national patterns observed. In constructing these explanations, we draw on PISA data about the prevalence of choice of schools by parents and of pupils by schools, statistics that are also of interest in their own right.
We show that England is a middle-ranking country, with segregation substantially higher than in Scotland and the Nordic counties, but with less segregation (according to most measures) than Germany and other countries with distinct academic and technical secondary school tracks. o How schools choose their pupils, given that factors taken into account in admissions policies, including 'ability', are associated with social background.
PISA data do not allow us to examine the first factor: the only useful geography variable refers to urban versus rural location. But the survey does ask questions that allow us to construct measures of 'parental choice' and 'school choice' from the responses by children and schools.
Our strategy for exploring the drivers of observed social segregation patterns is a sequential one. First, we consider whether England's position can be attributed to the existence of the private school sector. Drawing on decompositions of segregation indices, we argue that England's segregation is driven largely by what happens within the state secondary school sector. The state secondary school sector is therefore the focus of the rest of the paper.
Comparisons of the segregation in England's state school sector with segregation in the state school sector of OECD countries confirm that England is a middle-ranking country in terms of segregation, although somewhat lower down compared to its all-schools ranking. And social segregation in England's state secondary schools is distinctly higher than in Scotland's. In the rest of the paper, we explore whether PISA data about the prevalence of parental choice of schools, and the prevalence of schools' choice of pupils, help explain England's position relative to other countries.
England is found to have the highest level of parental choice among the OECD countries examined. At the same time, differences in parental choice across countries are not strongly associated with differences in levels of social segregation.
In contrast, segregation is generally higher in countries with greater levels of school choice. State secondary school systems that are essentially selective, as in Austria, Germany and Hungary, contrast markedly with England's, which is largely comprehensive. The greater prevalence of school choice provides one explanation for why social segregation is higher in those countries than in England.
Data and Methods

Data
PISA collects information about 15 year old children and their schools using a crossnationally harmonized questionnaire for countries belonging to the OECD. We use data for 27 countries that participated in both the 2000 and 2003 rounds of the PISA survey. See OECD (2001 OECD ( , 2004 for a description of the survey.
In each PISA round, samples of about 100 to 150 schools that are attended by 15 year olds are drawn in each country with probability proportional to school size, followed by selection of 35 of the 15 year olds in each school (or all 15 year olds if fewer than 35 are enrolled) using simple random sampling. Combining data from the two rounds has a major pay-off: sample sizes increase substantially. In the case of England, our pooled sample covers 314 schools and 7,886 children. The pooled samples from the other parts of the UK are smaller: 190 schools and 5,095 children for Scotland and 233 schools and 5,702 children in Northern Ireland. Wales was excluded from the analysis because the number of schools per survey round was too small (fewer than 10). Response rates in England at both school and student level were below the average for other countries in both 2000 and 2003. We investigated the likely impact of this on our results, and conclude that the effect is only minor: see the Appendix.
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Measures of social background
A range of family background information is collected from the 15 year olds. We focus on parental occupation. Children are asked for the current or last occupation of each of their parents (or of the adults they spend most time with). From the information about each parent's occupation, the PISA organisers derive the two-digit international index of socio-economic position proposed by Ganzeboom et al. (1992) .
The index captures the attributes of occupations that convert parents' education into income. Our measure of the child's social position is the higher of the two index values if two parents are present, and the index value itself in the single parent case.
(More details are provided in the Appendix, which also describes how we deal with missing values.) We then transformed each child's index of social position into a variable with just two values: high and low. This is because we use conventional measures of segregation (see below), and these require a binary classification of social background.
We define high and low social position in each country in terms of the national distribution of social position index values. High refers to having a value above the national median; low refers to having a value equal to or below the median. The percentage of children classified as having a high or low social position is therefore the same in each country. In order to check the sensitivity of our results to the choice of cut-off, we also re-estimate our segregation measures using a number of alternative thresholds of the national distribution: the lower quartile, the upper quartile, and the top decile.
A social background variable based on the education of the child's mother was also used. High values were defined to mean that the mother had completed education to level 5 or above of UNESCO's International Standard Classification of Education, a commonly-used international benchmark, which corresponds to post-secondary tertiary education. The PISA data show that there is considerable cross-national variation in the proportion of mothers with high education: less than 20 percent in some countries, but greater than 40 percent in others. The fractions for England, Scotland and Northern Ireland are 33 percent, 45 percent and 31 percent respectively.
Summary indices of segregation
We use two indices of the unevenness of the distribution of social background across schools: the dissimilarity index, D (Duncan and Duncan 1955) , and the square root index, H (Hutchens 2001 (Hutchens , 2004 . The two indices are defined as follows. Let the number of children in school i = 1, …, S, with a low social position be denoted by p i and the number of children in school i with a high social position be denoted by r i . P and R denote the number of children in the country as a whole with a low and high social position, respectively. Then, the index formulae are:
(1)
D and H each range between a minimum of 0 (the complete absence of segregation, in which case every school's proportions of children from different social backgrounds is exactly the same as the national proportions) and a maximum of 1 (when all pupils in each school have the same background). Higher values indicate greater segregation.
D may be interpreted as the fraction of students with low social position that would need to be moved to different schools, without replacing them by other children, in order that every school had the same shares of children with low and high social background in the country as a whole. 2 H is the sum, over all schools, of each school's shortfall from distributional evenness. For each school, this shortfall is the difference between the geometric mean of the shares of children from different backgrounds were there to be no segregation (p i /P), and the geometric mean of the actual shares.
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D and H measure unevenness in shares at the school level in different ways.
(D uses absolute differences, whereas in effect H uses proportionate differences.)
Because of this, the two indices may lead to different orderings of countries in terms of their segregation; using both D and H enables us to check the robustness of our conclusions to the choice of index.
Although D is commonly reported, it does not always satisfy a property that is widely agreed to be important for segregation indices, i.e. the 'transfers principle'.
This states that if a student with a low social position moves from a school with a higher share of low-social-position children to a school with a lower share, then overall segregation must fall. See e.g. James and Taeuber (1985) . By contrast, H does satisfy this property (Hutchens 2001 (Hutchens , 2004 
The first component of (3), H within , is a weighted sum of the segregation within each sector (G = 2 in the example of private and state schools). H g is the value of H calculated using data for all schools in sector g, which is aggregated using weights (w g ) reflecting the 'importance' of each sector (the formula for the weights is given by 
Sampling variation and related issues
Since PISA is a sample survey, any measure of segregation estimated with the data is subject to sampling variation. We estimate standard errors and confidence intervals for D and H by applying the bootstrap method with 400 bootstrap replicate samples of schools. In addition, there is an issue that estimates of segregation indices based on sample surveys may be upwardly biased (Ransom 2000) . We have investigated this issue, and our results (not reported here) suggest that the number of schools is sufficient to reduce bias to negligible levels, although some upward bias due to the size of the pupil samples may remain.
Our estimates of D and H are calculated using the final student weights supplied with the PISA data in order to derive the appropriate estimates of the population values. The weights take into account both the sampling of schools with probability proportional to size and the simple random sampling of students. They also take into account levels of response by both schools and pupils within schools.
The same weights are used to derive all descriptive statistics. England is slightly larger than in Austria, whereas it is lower according to D.
Differences in social segregation across OECD countries
<Figure 2 near here>
As a further check on the robustness of results, we compared the segregation curves for England, Scotland and Northern Ireland (see the Appendix for the graphs).
We find that the curve for England lies everywhere outside that for Scotland, indicating that England is the more segregated country according to all segregation curve consistent indices of segregation, and not only H.
The confidence intervals around the estimates of the indices are quite wide in many cases (they are smallest for countries with larger than usual sample sizes, e.g. Canada). Reflecting this, the estimate of D for England is not significantly different from that for Northern Ireland or that for the country with the median value, Portugal.
Nevertheless, we can reject the hypothesis at the five percent level that the estimate of D for England is the same as those for Germany or the USA and -at much more demanding levels of significance -Scotland. England's estimate of H is significantly greater than the estimate for Northern Ireland (the median country), as well as for the USA and Scotland.
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We also examined the robustness of results to the definition of low and high social background. England's level of segregation relative to levels elsewhere could depend on the cut-off in each country's national distribution of parental occupation scores that is used to define high and low social positions. For example, it might be the children from the very top social backgrounds that are particularly segregated in England, whether in private schools or in state schools with very affluent catchment areas. Or, instead, it may be that the very poorest children are highly concentrated in part of the state sector. These aspects would be hidden by using the median value of the index as the cut-off defining high and low social backgrounds, as we did in
Figures 1 and 2.
The Appendix gives tables of estimates, for all our counties, of D and H with four different thresholds of the parental occupational index, the lower quartile, the median, the upper quartile and the 90 th percentile. Also reported there are estimates based on whether the mother had a tertiary education or not. For brevity, we report only a summary of these results and for a selection of countries including England.
For selected countries, Table 1 
The role of private schooling
The expansion of choice of school that is made available to parents by a welldeveloped private sector is clearly one possible driver for England's social segregation in schools. To send children to private schools, parents need to be able to afford the fees and, also, many private schools have admission criteria based on academic ability (and academic ability is related to social background).
The first issue to resolve is the size of the private sector in England's secondary school system, and how the size compares with that for other countries.
PISA estimates are given in Table 2 . (For brevity, statistics are shown for only a selection of countries and for the OECD average.) Two definitions of a 'private' school are used. The first relates to the nature of the school's management, in which case private schools are those where the principal indicated that the school was managed directly or indirectly by a non-government organisation (rather than a public education authority, government agency or a governing body appointed by government or elected by public franchise). The second definition relates to funding.
We define a school as private on this basis if the principal reported that more than 20 percent of total funding for the school in a typical year comes from 'student fees or school charges paid by parents'. high only on the management basis, whereas in France it is higher on the funding basis.
England's private schools are, in general, more exclusive than those in other countries. Table 3 This fact, coupled with the relatively small size of the private school sector in England, means that little of the social segregation in English secondary schools can be attributed to the existence of private schooling. We can demonstrate this more formally by decomposing the Hutchens index, H, into between-and within-group elements, as described in Section 2, where schools are classified into two groups according to whether they are privately-managed schools or state schools. 6 The estimates are derived for the countries used in Tables 2 and 3, with the exception of Northern Ireland, where virtually no 15 year olds are in private schools, and Sweden.
High and low social position are defined using the national median cut-off (as in Figures 1 and 2) .
The estimate of H for each country as a whole is shown in the first column of Table 3 , where it is the much larger sample sizes of pupils that is relevant.) The value of H for the state sector in England is not much smaller than for the country as a whole (the two estimates are even closer in other countries). This is because H state drives the total within group value given in the next column (the weight for the state sector, not shown, is over 0.9), and because the within-group share is much more important than the between-group share, as shown by the last two columns.
The share of total segregation that is accounted for by school type is shown in the final column of Table 4 .
There are wide confidence intervals for some countries, e.g. Belgium and Ireland and, especially, the Netherlands. This reflects the fact that there is a relatively large private sector in these countries, so that the sample size of state sector schools is correspondingly smaller.
England's place in the rankings in these graphs is lower than when all schools were considered (Figures 1 and 2 and pupils', emphasises the former. But much of the concern expressed about the possible impact of the proposed changes on segregation relates to the latter -that by gaining more control over their admissions, schools will be able to become more selective, a concern that the government states is unfounded. 7 The question arises as to the extent of choice currently exercised by parents and schools in England, how this compares with that in other countries, and whether the differences help explain the cross-national pattern of social segregation.
PISA collects information from schools about their admissions practices.
School principals are asked how much consideration is given to a range of factors relating to admissions. Table 5 shows, for selected countries, the percentage of children in schools where the principal reports that at least some consideration is given to a child's academic ability and/or the recommendation of feeder schools. 8 We label this 'school choice'.
The survey also collects information from the children on why they attend their current school. (Burgess et al. 2004 ).
Not surprisingly, parental choice is more prevalent in large urban areas where there are more schools within easy travelling distance. In England, 60 percent of 15 year olds in cities (population 100,000+) say that they attend a school that is known to be better than others in the area, compared to 50 percent of children in large towns (population 15,000 to 100,000) and 45 percent in rural areas (population of town or village less than 15,000). And, in rural areas, more children report attending their school because it is 'the local school for students who live in this area': 74 percent, compared to 62 percent in large towns and 52 percent in the cities. 9 This pattern is consistent with the somewhat lower levels of segregation in schools in rural areas that we find when we decompose H by urban versus rural location. Parental choice is also somewhat more common in England for children with more educated mothers: its prevalence is 59 percent among children with mothers with tertiary education and 50 percent for other children.
By contrast with parental choice, the prevalence of school choice is low in England by OECD standards. Just over a quarter of 15 year olds in England are in schools where the principal reports any selection as defined above compared to more than one half in the OECD on average. The prevalence of school choice is also low in Scotland.
The prevalence of school choice in state schools in England may seem surprisingly high for a country with a state school system that is primarily comprehensive, with small residual amounts of selective grammar schooling.
However, even comprehensive schools have some discretion to select on ability under the School Admissions Code that governs admissions policies in the state sector (DfES 2003) . Schools that specialise in particular subject areas (including languages, arts, sport, and design and technology) are permitted to select up to 10 percent of their pupils on aptitude for the subject concerned. And some schools operate an admissions policy involving 'fair banding' by ability: selection of applicants in strict proportion to their numbers in each of a number of bands across the ability range. The principals of these schools would presumably report to PISA that they use ability as an admissions criterion, but this form of selection should not lead to an increase in social segregation. Put another way, the measure of school choice may not capture well the diversity of dimensions of school choice that now exist in England. 
Segregation, parental choice, and school choice
Summary and conclusions
Our comparisons of social segregation in England's secondary schools with that in other industrialised countries may be summarised as follows:
o England is a middle-ranking country in OECD terms. Making allowance for sampling variation, and for the fact that England's position varies somewhat with choice of segregation index and with the measure of social position, the safest conclusion is that it comes near the middle of the distribution of social segregation found in OECD countries.
o High-segregation countries include Austria, Belgium, Germany, and Hungary.
Hungary stands out as having the highest level of segregation, whatever our choice of index or social position.
o Low-segregation countries include the Nordic countries of Denmark, Finland, Norway and Sweden. They also include Scotland. We are able to reject almost always the hypothesis that social segregation is the same in Scotland and England.
o The USA occupies a position in the country rankings that is similar to that of England -towards the middle of the distribution.
o England's segregation is not largely driven by the existence of private schools.
Most segregation is England is accounted for by the uneven spread of children from different social backgrounds within the state sector.
o The prevalence of parental choice of school is high in the state sector in England from a cross-national perspective, and the prevalence of school choice is low, according to PISA-based measures of choice. Higher levels of segregation are found in countries with a higher prevalence of school choice. The same is not true for parental choice.
o Several countries with separate school tracks for academic and vocational schooling -Austria, Germany and Hungary -have relatively high social segregation, and over half of this is accounted for by unevenness in social background between the separate school tracks.
When interpreting these findings, it should be remembered that we calculate levels of segregation for whole countries, not for specific districts or cities within each country. Hence, for example the finding that social segregation in England is similar to that the USA means that, taking each country as a whole, the distribution of children from different social backgrounds across secondary schools is similar in the two countries. We were unable to investigate whether individual cities in the USA have lower or higher levels of segregation than individual English cities, because the numbers of schools and pupils are too small in the PISA surveys at this level of analysis.
Whether a country-level or city-level analysis is undertaken is also likely to affect the conclusions drawn about the underlying drivers of segregation. For example, we noted in the Introduction that social segregation in a country may reflect three factors:
where families with different socio-economic characteristics live, parents' choice of schools given where they live, and schools' choice of pupils, i.e. their admissions policies. The first of these factors is likely to play a smaller role in studies of segregation in specific districts or cities because, in that case, segregation is measured conditional on the district or city in which parents live.
Our analysis provides international perspectives that help benchmark for levels of social segregation in contemporary England. The research suggests that greater selectivity in admissions by schools -which the current UK government promises will not happen -would be likely to increase social segregation, especially if this were coupled with any move towards separate academic and vocational school tracks.
Our research also provides benchmarks for the levels of parental and school choice in England, and these can be monitored using data from future rounds of the PISA survey. At the same time, the investigation of the underlying causes of crossnational differences in social segregation in schools has underlined the importance of having measures of school and parental choice that appropriately summarize particular country-specific features of a national education system. Note: four of the social background measures are based on the parental Ganzeboom occupational index, but use different cut-offs to define high and low social position: the lower quartile, median, upper quartile, and top decile of the national distribution. The fifth measure defines high social background to be if the child's mother had tertiary education. Note. Schools are defined as private on the funding criterion if more than 20 percent of their income comes from fees. The OECD median is calculated by counting England, Scotland and Northern Ireland as separate countries. Data for France refer to 2000 only. The percentages in each column are calculated after excluding pupils in schools for which information is missing on the variable concerned. Note: high (low) family background defined by whether the parental occupation index value is above (below) the national median. School choice is defined as in Table 5 . did not include results for the UK because of the extent of non-response in England and concern over possible biases that could result from this.
The weights provided in the database for England take account of differences in school response by average level of academic achievement in the school as measured by GCSE results. The weights also take account of the level of response among pupils in each school. We apply these weights in our analysis. We have also investigated the sensitivity of our results to use of weights that in addition allow for we use in most of our analysis does not separate exactly the distribution into two halves since the median value is often for an occupation in which there are a significant number of observations. The same applies to other cut-offs i.e. lower quartile, upper quartile, 90 th percentile. In each case we define high social position as being above the theshold value and low position as being equal to or below that value.
Segregation curves for England, Scotland and Northern Ireland
Appendix 
Estimates of segregation with different definitions of high and low social position
Appendix Tables 1 and 2 give estimates of D and H with four different thresholds of the national distributions of the parental occupational index, the lower quartile, the median, the upper quartile and the 90 th percentile. It also gives estimates with social position measured by whether the mother had completed tertiary education or not.
(Children with missing information on mother's education are excluded from the calculations in the final column.) The countries are sorted by the values in the first column where the median value of parental occupation is used as the threshold. Table 1 
